Introduction and objectives (1) Introduction and objectives Method Results Conclusions
• Water quality based approach of WFD.
• More degrees of freedom for design.
• Options to meet the goals more numerous.
• New design methodologies to cope with such increased complexity.
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• Identify and quantify the costs and benefits for development of the urban wastewater system.
• Both ecological and economic consequences.
• Assessment of the uncertainties inherent to such predictions.
• Illustration by a case of WWTP design.
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The methodology consists of four steps:
1. data collection and reconstruction
model building and calibration

evaluation of alternatives
4. uncertainty assessment.
Method (2) -Data collection and reconstruction
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• Use of long term dynamic influent data to catch natural variability. 
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• Use of long term dynamic influent data to catch natural variability.
• Dynamic influent generated with a simple model of the draining catchment with:
• loads from households and industry
• size of catchment
• length of sewer system
• rainfall data
• interactions with groundwater.
Method (3) -Model building and calibration
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• Dynamic mechanistic models (ASM).
• Design (this presentation):
• standard parameter values
• operational variables.
• Upgrade:
• calibrate model
• modify and/or extend the plant model configuration.
Method (4) -Evaluation of scenarios Introduction and objectives Method Results
Conclusions
Environmental performance (IWA simulation benchmark):
• Effluent Quality Index (EQI), function of TSS, BOD 5 , COD, TN and TP
• number and time of effluent limit violations (data every 15 minutes)
• sludge production
• energy consumption (aeration + pumping + mixing).
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Economic performance:
• use of cost functions
• depending on the country/region
• rough estimates for options screening
• data from Aquafin and Ruhrverband. 
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• Three configurations with simultaneous P-removal:
• low loaded activated sludge (LLAS)
• LLAS with primary settler (LLAS_PS)
• oxidation ditch (OD_simP).
• 30.000 PE (15% industrial) in Oceanic climate conditions and 30% of DWF infiltration.
• Seasonal trends (loads, infiltration, temperature).
• Input data every 15 minutes. 
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• Dimensioning according to ATV guidelines.
• ASM2d used for activated sludge units.
• Takacs model used for secondary settler.
• 13 uncertain parameters (11 of ASM2d and 2 of influent fractionator).
• 60 "shots" from the Monte Carlo engine with Latin Hypercube Sampling.
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LLAS LLAS _PS
OD_s imP
Yearly averages for EQI and total cost: 100% (L) and 70% (R) of normal volume. CD curves for LLAS with 75% of normal volume:
Results (5) -Volumes comparison -LLAS
24-hour (L) and 2-hour (R) averages.
11% 17%
24h composite samples smooth dynamics (exceedance)
Conclusions (1) Introduction and objectives Method Results Conclusions
• A general methodology for the assessment of measures in urban wastewater systems has been outlined.
• Building ASU volumes smaller than with common design guidelines leads to:
• considerable total cost reductions
• only a small increase in the risk of not complying with emission standards.
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The actual availability of:
• well-accepted models
• risk assessment techniques
• sufficient computational power should move the design practice from the use of conservative and expensive rules to more advanced and cost-effective procedures.
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Thank you for your attention !
